Chemical investigation of the stems of Seseli praecox (Gamisans) Gamisans, an endemic Apiaceae from Sardinia, afforded an isopropenylated chromone (5-hydroxy-6-(2-Z-butenyl-3-hydroxymethyl)-7-methoxy-2-methylchromone), along with four known linear furocoumarins and their natural precursor. For biological characterization the new compound was screened against four cancer cell lines in vitro and showed differential µM antiproliferative effects between suspension and adherent cells.
The Apiaceae is one of the most widely utilized plant families in the Old World. Included are vegetable crops, wild gathered vegetables, and medicinal species [1, 2] . Species of the genus Seseli do not actually play an important role as medicinal plants in Europe but have been included and identified in translations of Dioscorides' De Materia Medica. The stems and seeds were indicated for the treatment of dysuria, shortness of breath and chronic cough [3, 4] . The genus Seseli is a prolific producer of simple coumarins, as well as angular and linear pyrano and furocoumarins [5] [6] [7] [8] .
Here we report on the isolation and structure elucidation of 5-hydroxy-6-(2-Z-butenyl-3-hydroxymethyl)-7-methoxy-2-methylchromone (1), a new chromone, which was achieved by means of spectroscopic and spectrometric analysis including 1D and 2D NMR, as well as HPLC-MS Q-TOF analysis. For biological characterization compound 1 was screened against four cancer cell lines in vitro. Additionally, four known linear furocoumarins (psoralen, phellopterin, imperatorin, bergapten), along with their natural precursor marmesin (2), were also obtained from S. praecox. The analytical and spectroscopic data of the known compounds were consistent with those reported in the literature [9] [10] [11] [12] . (1) (2) Figure 1 : 5-hydroxy-6-(2-Z-butenyl-3-hydroxymethyl)-7-methoxy-2-methylchromone (1) and marmesin (2).
The only chromone so far isolated from a member of the genus Seseli is a sulfur-containing derivative obtained from S. sessilifolium Schrenk [13] . Chromones with a similar structure to 1 have been isolated from other members of the Apiaceae, like Daucus carota L. [14] , Angelica archangelica L., and Archangelica litoralis Fries. [15, 16] . From Ammi visnaga (L.) Lam furochromones are reported [11] . Intriguingly, peucenin-7-methylether, a compound structurally related to 1, has been isolated from the Rutaceae [17] . Another compound class, which characterizes the spectrum of secondary metabolites of the Apiaceae, are polyacetylenes [18, 19] . pro-inflammatory effects in vivo were the subject of a previous study [20] . The presence of a carbonyl at δ 182.5 and the resonance signals of CH 3 -9 (δ C 20.5 and δ H 2.35) showing COSY correlation with H-3 at δ 6.05 suggested the presence of a 2-methylchromone nucleus [15, 17] .
HMBC correlations between H 3 -9 and C-3 at δ 108.9, and between H-3 and C-2 at δ 166.6 sustained by a cross-peak in the ROESY spectrum, bore further evidence. In fact the 1 H NMR spectrum showed coupling of H-3 with H 3 -9 despite the intermittent quarternary carbon by small doublets with a J of 0.6 Hz and 0.3 Hz, respectively. H-8 at δ 6.39 showed crosspeaks with C-7 at δ 162.8, C-8a at δ 156.6, C-6 at δ 111.7 and C-4a at δ 105.3 in the HMBC spectrum, while the ROESY spectrum revealed spatial vicinity of H-8 with the methoxy group at δ 3.91.
The characteristic down field shift (13.06 ppm) of the hydroxy signal confirms the proposed substitution pattern of the aromatic ring system. The COSY spectrum showed a continuous spin system confined by C-1' at δ 21.0 and C-5' at δ 22.0. The 1 H NMR spectrum revealed that H 2 -1' at δ 3.42 coupled with H-2' at δ 5.34 (J = 6, 0.9 Hz) showing a doublet and a triplet with J values of 5.7 and 6 Hz, respectively, while H-2' coupled as well with H 3 -5' at δ 1.75 (J = 0.9 Hz). The HMBC spectrum showed cross-peaks of H 2 -1' with C-7, C-6, C-5 at δ 158.2, C-2' at δ 125.1 and C-3' at δ 135.2. H 2 -4' at δ 4.27 showed HMBC cross-peaks with C-5', C-3' and C-2' and a ROESY correlation with H 3 -5'. The fact that ROESY correlation showed cross-peaks between H 3 -5' and H 2 -4', as well as with H-2' let us conclude that the double bond between C-2' and C-3' had a cis configuration because otherwise a correlation between H-2' and H 2 -4' should have been observable.
A preliminary biological evaluation showed that this compound does not exhibit general cytotoxicity, with 
specimen (Leonti 600) has been deposited at the University of Zürich and ETH (Z/ZT).
Isolation: HPLC was conducted by means of a HewlettPackard 1050 instrument. The column was a 250 x 10 mm Spherisorb silica, particle size 5 μm (Waters), and the UV detection wavelength was 254 nm.
Spectroscopy: NMR spectra were recorded on Bruker Avance 300 MHz, and Varian Unity INOVA 400 MHz spectrometers.
HPLC-MS Q-TOF analysis:
Compounds 1 and 2 were analyzed by reverse-phase HPLC on an Agilent 1200 series HPLC system fitted with microchip technology using an Agilent Zorbax 300 SB-C18 5 μm, 43 mm x 75 μm (Agilent, Santa Clara, CA). The HPLC conditions were as follows: flow rate: 0.4 μL/min; solvent A: 0.1% formic acid in water; solvent B: acetonitrile; and gradient: solvent B 5-100% over 10 min. The samples (1 μL) were then analyzed by ESI in positive mode using an Agilent 6520 Time of Flight (TOF) mass spectrometer. MS data were acquired in the range m/z 100-1,000, with an acquisition rate of 1.35 spectra/s, averaging 10,000 transients. The source parameters were adjusted as follows: drying gas temperature 250°C, drying gas flow rate 5 L/min, nebulizer pressure 45 psi, and fragmentor voltage 150 V. Data acquisition and processing were accomplished with Agilent MassHunter Workstation Acquisition v. B.02.00 software.
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Cytotoxicity (antiproliferative activity):
The cytotoxicity of the pure compound against CD4+ Jurkat human leukemia T-cells (ATCC TIB-152) and HL-60 cells (ATCC CCL-240) was determined after 72 h in a WST-1-based cell viability assay, as described in [21] , and the MCF7 (ATCC HTB-22) and PC3 (ATCC CRL-1435) cells were cultured and assessed after 72 h, as described previously [22] . Compound 1 was tested in a concentration range between 0.5 and 60 μM. Maximal standard deviation was 10% (absolute). 
Extraction protocol and compound isolation:

